ties of hexarnethyiphosphoric triamide as a solvent for electroanalytical use, half-wave potentials of various inorganic and organic electroactive substances in the solvent have been compiled.
Hexamethylphosphoric triamide [tris(dimethylarnino)phosphine oxide, hexamethylphosphoramide, hexamethylphosphoric acid triamide, hexametapol; often abbreviated HMPA or HMPT] is a dipolar aprotic solvent with very strong basicity and extremely weak acidity. Some of the physical properties are shown in Table 1 . With its characteristic properties, HMPA has been used in various fields of chemistry [ref. 1] . It is also interesting as a solvent for electroanalytical chemistry, and methods for its purification and test of purity have been reviewed from this standpoint [ref. 2] .
HMPA is fairly stable to electrochemical reduction, but is not stable against anodic oxidation. In anhydrous HMPA containing 0.2M NaClO4 (M = mol the useful potential range at a platinum electrode extends from +0.7 to -3.3V
vs. an Ag/0.lM AgClO4(HMPA) reference electrode (hereafter abbreviated Ag/Ag+ ).
The cathodic potential limit is determined by the dissolution of electrons from the electrode, while the anodic potential limit is due to the oxidation of the solvent. Solvated electrons are stable in this solution even at room temperatures. Electrochemistry of solvated electrons has been studied extensively in HMPA [ref. 3] . The formal potential for the reaction e(solvent) e(Pt-metal) in HMPA-0.2M NaC1O4 has been determined to be -3.44V vs. Ag/Ag+ at 5 °C[ref. 4] . In 0.2M tetrabutylammonium perchlorate (TBAP), the potential range at a platinum electrode is also from +0.7 to -3.3V vs. Ag/Ag+, but solvated electrons are not generated [ref. 4] . The potential range at a dropping +.
mercury electrode (DME) is from -0.2 to -3.2V vs. Ag/Ag in 0.05M tetrahexylammonium perchlorate (THAP), to -3.lV in 0.05M TBAP and tetraheptylarnruonium perchlorate (THpAP), to -3.OV in 0.05M tetraethylammonium perchlorate (TEAP), and to -2.7V in 0.05M LiC1O4 [ref. 5] . Solvated electrons are not generated at a mercury electrode. (For more details of the potential range, see ref. 13.) Metal ions are solvated strongly in HMPA, and well-defined, reversible reduction waves can be obtained only for several metal ions. The reductions of metal ions at more negative potentials, especially those of alkali and alkaline earth metal ions, are influenced significantly by the cation of the supporting electrolyte[refs. [6] [7] [8] [9] [10] [11] . As an example, reduction waves of sodium ions at a DME are shown in Fig. 1 . Sodium ions do not give a reduction wave in 0.05M TEAP. In 0.05M TBAP or THAP, a reduction wave is observed but it is kinetically controlled and is smaller than that expected for a diffusion controlled process. In 0.05M THpAP or LiClO4, the sodium wave becomes nearly reversible and diffusion controlled. This marked effect of the cation of the supporting electrolyte has been interpreted by means of the double layer ef- .
In general, the reduction of heavily solvated metal ions at negative potentials are most difficult in the supporting electrolyte containing tetraethylammonium ions, the smallest cation in HMPA, and becomes easier and more reversible with the increase of the cationic size of the supporting electrolyte. Unfortunately, however, reduction waves in the supporting electrolyte of larger cations are often accompanied by a big polarographic maximum. Univalent radical anions in HMPA are more stable than in other popular aprotic solvents. Thus, the first reduction waves of many organic compounds and dissolved oxygen are one-electron processes to form such anions. {ref. 14]. Experiments using HMPA should be carried out with great care.
In Tables 2, 3 Cs(DME) Notes to Table 3: *1 See Notes *1 -*4 of Table 2 . *2 The product of the first wave seems to be HgX3 , and that of the second wave HgX2
Cl(DME)
(X: Cl, Br or 1).
-*3 The product of the first wave is 13 , and that of the second wave 12.
*4 See Note *5 of Table 2 . 
